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INTRODUCTION

In the last 20 years, a great surge in the number of papers on stratabound 
Cu-Zn-Pb massive sulfide deposits associated with volcanic rocks has provided 
a substantial amount of information concerning grades, tonnages, ore types, 
mineralogies, host rocks, geologic setting, and new concepts on genesis. This 
information was compiled for over 500 deposits worldwide for the purpose of 
constructing grade-tonnage models for this deposit type and sub-types. In 
order to be included in this report, a deposit had to be closely associated 
with volcanic rocks, and information concerning grades and tonnage had to be 
available. The compiled information tabulated in Table 1 should be useful for 
for both resource assessment and exploration.

These deposits, which are frequently classified as Kuroko-type, Noranda-type, 
or Cyprus-type, occur in submarine mafic to felsic volcanic rocks throughout 
the geologic column. Massive sulfide deposits are tabular bodies that may or 
may not have a discordant stockwork or stringer zone stratigraphically beneath 
them. The principal ore minerals may include chalcopyrite, sphalerite, galena, 
pyrite, pyrrhotite, and magnetite. Silver, gold, bismuth, tin, cobalt, or other 
metals may occur in minable amounts. Gangue minerals may include quartz, 
barite, calcite, gypsum, sericite, or chlorite.

TABLE 1

Table 1 contains 509 deposits and displays 54 deposits per page. The 
deposits are numbered sequentially for the convenience of following the deposits 
through sets of four pages per group of deposits. For example, the first 54 
deposits are listed with the headings of deposit name, country, latitude, 
longitude, tonnage of ore, and contained metals on the first page of Table 1, 
host rocks for the same set of deposits on the second page, minerals on the 
third page, and discovery dates, deposit age, deposit area, deposit dimensions, 
ore types, and references on the fourth page. The next group of 54 deposits 
is listed with the same headings repeated again in the next four pages of the 
table, and so on.

Information in Table 1 was compiled mostly from published sources. 
Some information was provided by personal correspondence. Randolph Koski 
provided data for Big Mike, Malaiba, Rua Cove, York Harbour, and deposits in 
Cyprus; John Slack provided data for Bald Mountain, Davis, Ore Hill, and 
Rosebery; and Norman Page provided data for Gamle Folldal. Information from 
field observations was gathered for Spenceville, Penn, and Keystone-Union.

The information presented in Table 1 is stored in a computer data base 
with a hierarchical organization under the SPIRES system at the Center for 
Information Processing at Stanford University, California. The SPIRES system 
with the WILBUR editor was used to create the table.



DESCRIPTION OF TABLE HEADINGS 

NUMBER (NUM)

Sequential numbers aid the reader in identification of deposits in the 
table.

DEPOSIT NAME

Deposit names are listed alphabetically in Table 1. In order to present 
the data in a consistent form, deposits were, in some cases, grouped differently 
than the way they are presented in the literature. A deposit is defined in 
this paper as a single concordant orebody with or without a discordant stockwork 
or stringer zone, or a series or cluster of concordant orebodies within a dis­ 
tance of 500 m of one another along the same strati graphic horizon. This arbi­ 
trary 500-m limit may combine deposits within a district (e.g. Quemont-Horne), 
or subdivide a large deposit (e.g. Buchans). In the latter case, Buchans was 
split into three deposits: 1) Lucky Strike-Rothermere; 2) McLean; and 3) Old 
Buchans-Oriental. In Table 1, deposits that have been subdivided are shown in 
parenthesis, e.g. Buchans (McLean).

Deposits occurring in the transition zone between volcanic and sedimentary 
rocks were treated with the following arbitrary rules in deciding which to 
include. Base-metal deposits were not included if they occur in sediments not 
associated with volcanic rocks. Deposits occurring in sediments were included 
if the sedimentary hosts containing the deposits are minor units in volcanic 
rock formations (e.g. Heath Steele). Also included were deposits that occur 
on top of the volcanic piles, beneath sedimentary formations (e.g. Herrerias). 
The latter case presented the most difficulty in deciding which deposits to 
include as some occur in the volcam*elastics or sedimentary horizons above 
the volcanic piles. Generally, a deposit occurring in sediments was included 
if it was close to the contact with volcanic rocks.

For complete names of deposits that have been abbreviated or truncated, due 
to limited space in Table 1, see appendix, Table A.

COUNTRY (CTRY)

The location of each deposit is represented by a country, country-province, 
or country-state, expressed in four-letter codes (see appendix, Table E). For 
country-province and country-state codes, the first two letters abbreviate the 
country name and the last two letters the state or province name, e.g. USCA 
represents United States-California and CNMN represents Canada-Manitoba.

LATITUDE (LAT) AND LONGITUDE (LONG)

Both latitude and longitude are expressed in degrees, minutes, and seconds. 
The locations are expressed in positive coordinates for north and west, and 
negative coordinates for south and east. Poorly known locations are indicated



by zeros in the minutes or seconds positions or, in a few cases, by zeros in 
the degrees position.

TONNAGE OF ORE (TORE)

Tonnage of ore (production + reserves or resources) is expressed in thou­ 
sands of metric tons. Because of various mathematical computations, such as 
the conversion to metric units, more significant digits are presented in the 
table then are justified by the quality of the original estimates. Either one 
or two significant digits is appropriate in viewing this data.

CONTAINED METAL (CU, ZN, PB, AG, AU)

Copper (Cu), zinc (Zn), and lead (Pb) are expressed in thousands of metric 
tons. Silver (Ag) and gold (Au) are expressed in metric tons. All of the 
deposits in Table 1 contain reported copper. In addition to copper, many 
deposits contain zinc, lead, silver, and gold. The contained metal values 
showing zeros in the table do not necessarily indicate a lack of those metals 
in the deposits. Some metal grades, particularly lead and gold, are not pub­ 
lished for many deposits. The contained metal values should be viewed as having 
no more than two significant digits for the reason stated under Tonnage of Ore.

HOST ROCKS

Due to the variety of compositions and textures and the great thicknesses 
of some volcanic formations, it was necessary to use some rules for consistency 
in compiling and tabulating the host rock data. The host rocks are designated 
in strati graphic sequence numbers, 2, 1, -1, -2, and -3, all relative to the 
position of the massive sulfide horizon at sequence 0 (not shown in Table 1); 
sequence 2 is the youngest host rock and sequence -3 is usually the oldest. 
Each sequence represents the predominate host rock. If a sequence was reported 
to be overturned (or deemed to be) it was corrected to its original strati graphic 
position.

The host rocks selected are immediately adjacent to the orebody and within 
a strati graphic range of 1,000 m--not more than 500 m above and 500 m below the 
ore horizon. Therefore, the two host rock sequences, 2 and 1, stratigraphically 
above the ore horizon total 500 m in thickness, and the three sequences, -1, 
-2, and -3, stratigraphically below the ore horizon total 500 m in thickness. 
Because of these limitations, some thin, minor rock units and major rock units 
beyond the sequence limit or the 500 m-limit are not shown in the host rock 
stratigraphy.

In Table 1, the rock sequences with blanks are assumed to contain the 
nearest host rock listed in the strati graphic sequence. For example, in 
Agrokipia, sequence -1 contains pillow basalt and sequences -2 and -3 are blank. 
This indicates that the pillow basalt is at least 500 m thick and that the 
sequences -2 and -3 are assumed to contain the pillow basalt. The reason for 
not filling the blanks was to eliminate repetition of the host rocks in the 
stratigraphy.



The nomenclature of the host rocks reported in the literature often varies 
from deposit to deposit, due to different levels of petrographic and geochemical 
study. For example, a greenstone at one deposit may be called a basalt flow at 
another deposit in the same volcanic formation. In addition, errors in rock 
classification may be due to local effects of alteration associated with 
deposits. To reduce such inconsistencies, stratigraphic cross-sections of 
volcanic formations were compiled from geologic maps to help correlate the host 
rocks for separate deposits within the formations. This enabled us, in most 
cases, to replace the metamorphic nomenclature (greenstone, greenschist, etc.) 
with a primary volcanic rock name. When stratigraphic projections were not 
possible, the following table was used as an aid for translating the primary 
volcanic rocks from their metamorphic equivalents:

qtz-mica schist, sericite schist = rhyolite tuff
qtz-feld-sericite gneiss, fel site = rhyolite
qtz porphyry, qtz-feld porphyry = rhyolite porphyry
greenschist, chl schist, biot-chl schist = andesite tuff
pyrox amphibolite, horn gneiss = andesite
amphibolite, greenstone = basalt

When primary volcanic rocks were not determinate, reported host rock 
names were used (e.g. chlorite schist at Hixbar). When textures such as tuff, 
breccia, flow, pillow, etc., were not reported, the rocks were designated as 
"felsic volcanics" or "mafic volcanics", or, when the composition was specified, 
"rhyodacite" or "andesite".

Rock names in the literature were sometimes modified for consistency. For 
example, names like porphyritic rhyolite and rhyolite porphyry alway appear in 
the table as rhyolite porphyry, and brecciated andesite and andesite breccia 
always appear as andesite breccia. Some general rock names such as acid tuff, 
felsic tuff, and tuffite were modified to rhyolite tuff, and iron formations 
and ferruginous formations were modified to ferruginous chert. Abbreviated 
modifiers for host rock names are listed in their entirety in the appendix 
(Table B).

The ore horizon fills the position of sequence 0 in the host rock strati­ 
graphy and usually represents the massive portion of the orebody. Some deposits 
contain several lenses of ore at different stratigraphic levels involving two 
or more rock types (e.g. Millenbach). In this case, the lower most ore lens 
was designated as the main ore horizon (sequence 0) and the rocks containing 
the other ore lenses above were placed in the upper sequences 2 and 1.

Many deposits contain a stringer (stockwork) zone strati graphically beneath 
the massive ore horizon. As a rule, the stringer zone was not included in the 
sequence 0 position, except in deposits where it constitutes the main ore type 
(e.g. Limni). Host rocks containing the stringer zone are always placed in 
the lower sequences -1, -2, and -3.

MINERALS

These include ore and gangue minerals, typically arranged in order of 
abundance from left to right. Because of space limitations, less common and 
rare minerals were omitted in some deposits. Abbreviated mineral names are



listed in their entirety in the appendix (Table D).

DISCOVERY DATES (DISC)

Discovery dates are represented as the year the massive sulfide deposit was 
first discovered. Dates that are B.C. are designated with a "-" sign. Dates 
reported within a range of a decade, such as 1890s or 1930s, are designated 
with ">" preceding the first year of the decade. Dates preceded by "<" repre­ 
sent discoveries made before the listed date, which is the earliest date reported 
for the deposit; these dates were included because they may be close to the 
actual discovery dates.

DEPOSIT AGE

The age of the deposit is considered to be the same as the age of the 
enclosing host rocks. Deposits having host rocks with a different age above 
than below the deposit were assigned the age of the host rocks strati graphically 
underlying the deposit. Precambrian is split into Archean and Proterozoic, using 
2,500 m.y. as the division between them. Abbreviated age names are listed in 
their entirety in the appendix (Table C).

AREA

The area of the deposit, expressed in km2 , is listed only when the dimen­ 
sions of the deposit (A, B, and C axis) are not reported, or when there is more 
than one orebody per deposit. In cases where the area involved computation, an 
elliptical shape was assumed, unless the shape of the deposit was specified. 
For deposits containing more than one orebody, the areas of the orebodies were 
summed. Values smaller than one hundredth of a km2 are expressed in exponents, 
for example 3.5E-03 is 3.5 x 1Q-3 km2 .

DIMENSIONS OF THE DEPOSIT (A, B, C)

Deposit dimensions are given as the A, B, and C axis in kilometers, with 
the A axis being the longest dimension and the C axis the shortest dimension. 
Dimensions smaller than one hundredth of a km are expressed in exponents, for 
example 8E-03 is 8 x 10~3 km.

ORE TYPES

The ore types listed in Table 1 include massive (mass), stringer (str), 
stockwork (stwk), disseminated (diss), veins (vein), and brecciated (breccia). 
The nomenclature for ore types in the literature has not been used consist­ 
ently. For example, some investigators may distinguish between stockwork ore 
and stringer ore, while others may consider them synonymous. In addition, some 
investigators may consider veins and disseminated ore synonymous with stockwork



ore, while others may not. In the older literature, massive ores commonly were 
reported as veins.

Most of the ore types listed in the table are the reported terms. Some 
modifications of reported ore type terms were required for consistency, such as 
changing "veinlets" to "stringer ore" and "impregnations" to "disseminatedore"

REFERENCES

The number codes refer to the numbered references cited.

CONCLUSIONS

Any large compilation of data like this will not be without typographical 
errors, misinterpretations of published data, or omissions. The state of 
the literature for some deposits is out of date, thus leaving much room for 
interpretation. Some deposits have undergone prolific study resulting in 
contradictory information, thus forcing us to select or propose an alternative 
answer. The literature is not always complete in the information desired, 
thus resulting in the omission of data or deposits. Newly discovered deposits 
obviously are not included in the table unless published information is 
available.

With increasing numbers of volcanic-hosted massive sulfide deposits being 
discovered and developed, and many papers being written about them, it is 
impossible to keep abreast of all the new information that becomes available. 
We encourage and appreciate any information or corrections that would improve 
or expand the data file.
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APPENDIX 

Table A. DEPOSIT NAMES (Abbreviated or truncated in Table 1).

Bald Mountain
Buchans (Lucky Strike-Rothermere)
Buchans (Old Buchans-Oriental)
Bully Hill-Rising Star
Half Mile Lake (Sweet Grass)
Hanaoka (Doyashiki-Tsutsumizawa-Kamiyama-Ochiaizawa-Shakanaih 1-3)
Hanaoka (Matsumine-Shakanai 4-5-7-8-ll-Takadate-Matsuki)
Hanawa (Aketoshi-Osaki)
Kosaka (Uchinotai-Uwamuki)
Kunitomi (1-5-lN-Fuden)
Mount Chalmers
Mount Morgan
Mount Mulcahy
Mount Lyell
North Keystone
San Antonio-Planes
San Guillermo-Sierra Bull ones
Tsuchihata (Honniozawa)
Tsuchihata (Shiratsuchi)
Tsuchihata (Uenono-Okinazawa)
Tsuchihata (Washinosu-Akakura)
Whalesback-Little Deer
Yokota (Motoyama-Hamago)

Table B. MODIFIERS FOR HOST ROCKS Table C. HOST AGE NAMES.

CODE

ARGL
CHL
FRAG
FER
HORN
MANG
POR
QTZ
SER
VOLC

NAME

Argillaceous
Chlorite
Fragmental
Ferruginous
Hornblende
Manganiferous
Porphyry
Quartz
Sericite
Volcanic

CODE

ARCH PROT
CAMB ORD
CAMB SIL
PALEO TRIAS
PERM CRET
EOC PLIO

1 
I NAME
1 
1 Archean-Proterozoi c
1 Cambri an-Ordovici an
1 Cambrian-Silurian
1 Paleozoic-Triassic
1 Permian-Cretaceous
1 Eocene-Pliocene 
1



TABLE D. MINERALS (Abbreviated 1n Table 1).

CODE

ACN
ACT
A6
ALB
ALT
ALUN
AMPH
ANAT
AND
ANCL
ANHY
ANK
ANTH
AP
APY
ARC
AS
AU
AZUR
BAR
BER
BEU
BI
BIE
BIOT
BISM
BOR
BOUL
BOUR
BROC
BRTH
CALC
CALV
CARB
CASS
cc
CER
CH
CHD
CHL
CHLD
CHR
CLZ
COB
COL
COP
COR
COS
cov
CPY
CT
CU
CUB
CUM
CUP
DIG
DIOP

l 1
MINERAL NAME

ACANTHITE
ACTING LITE
SILVER
ALBITE
ALTAITE
ALUNITE
AMPHIBOLE
ANATASE
ANDALUSITE
AN6LESITE
ANHYDRITE
ANKERITE
ANTHOPHYLLITE
APATITE
ARSENOPYRITE
AR6ENTITE
ARSENIC
GOLD
AZURITE
BARITE
BERTHIERITE
BEUDANTITE
BISMUTH
BIEBERITE
BIOTITE
BISMUTH INITE
BORNITE
BOULANGERITE
BOURNONITE
BROCHANTITE
BREITHAUPTITE
CALCITE
CALAVERITE
CARBONATES
CASSITERITE
CHALCOCITE
CERUSSITE
CHERT
CHALCEDONY
CHLORITE
CHLORITOID
CHRYSOCOLLA
CLINOZOISITE
COBALTITE
COLORADOITE
COPIAPITE
CORDIERITE
COSALITE
COVELLITE
CHALCOPYRITE
CHALCANTHITE
COPPER
CUBANITE
CUMMINGTONITE
CUPRITE
DIGENITE
DIOPSIDE

(CODE

DOL
DYS
ELEC
EMP
ENG
EPID
FAH
FELD
FIB
FL
FRB
GAH
GAL
GAR
GED
GEO
GOE
GOS
GR
GRAM
GRN
GUD
GYP
HEM
HES
HORN
IDA
IDD
ILL
ILM
JAM
JAR
JAS
KAOL
KOB
KREN
KY
LEUC
LIM
LIN
LUZ
MACK
MAG
MAGH
MAL
MAR
MEL
MEN
MILL
MOLY
MONT
MUSC
NEO
NIC
PAT
PENT
PET

1 |
MINERAL NAME 1

1
DOLOMITE
OYSCRASITE
ELECTRUM
EMPLECTITE
ENARGITE
EPIDOTE
FAH LORE
FELDSPAR
FIBROFERRITE
FLUOR ITE
FREIBERGITE
GAHNITE
GALENA
GARNET
GEDRITE
GEOCRONITE
GOETHITE
GOSLARITE
GRAPHITE
GRAMMATITE
GREENOCKITE
GUDMUNDITE
GYPSUM
HEMATITE
HESSITE
HORNBLENDE
IDAITE
IDDINSSITE
ILLITE
ILMENITE
JAMESONITE
JAROSITE
JASPER
KAOLINITE
KOBELLITE
KRENNERITE
KYANITE
LEUCOXENE
LIMONITE
LINNAEITE
LUZONITE
MACKINAWITE
MAGNETITE
MAGHEMITE
MALACHITE
MARCASITE
MELANTERITE
MENEGHINITE
MILLERITE
MOLYBDENITE
MONTMORILLONITE
MUSCOVITE
NEODIGENITE
NICCOLITE
PATRINITE
PENTLANDITE
PETZITE

1
(CODE
1

FLAG
PO
POLY
PROU
PSIL
PYL
PYR
PYRG
PYRM
QTZ
REAL
RHOD
RUT
S
SAUS
SB
SCP
SER
SID
SPEC
SPH
STAN
STAUR
STIB
STLP
STND
STROM
SYL
TEBI
TELL
TENN
TENR
TETD
TETH
TIT
TOUR
TREM
ULL
VALL
VIO
MIT
WUR
ZEOL
ZIR

MINERAL NAME

PLAGIOCLASE
PYRRHOTITE
POLYBASITE
PROUSTITE
PS I LOME LANE
PYROLUSITE
PYRITE
PYRARGYRITE
PYROMORPHITE
QUARTZ
REALGAR
RHODOCHROSITE
RUTILE
SULFUR
SAUSSERITE
ANTIMONY
SCAPOLITE
SERICITE
SIDERITE
SPECULARITE
SPHALERITE
STANNITE
STAUROLITE
STIBNITE
STILPNOMELANE
STANNOIDITE
STROMEYERITE
SYLVANITE
TELLUROBISMUTHITE
TELLURIDES
TENNANTITE
TENORITE
TETRAD YMITE
TETRAHEORITE
TITANITE
TOURMALINE
TREMOLITE
ULLMANNITE
VALLERITE
VIOLARITE
WITTICHENITE
WURTZITE
ZEOLITE
ZIRCON



Table E. COUNTRY NAMES (Abbreviated in Table 1)

CODE

AUNS
AUQL
AUTS
AUWA
BRMA
CNBC
CNMN
CNNB
CNNF
CNNS
CNNT
CNON
CNQU
CNSK
CYPS
FIJI
FNLD
FRNC
GBBR
GUAT
IRAN
IRLD
JAPN
NRWY
OMAN
PKSN
PLPN
PORT
SAAR
SPAN
SWDN
TRKY
USAK
USAL
USAZ
USCA
USGA
USME
USMS
USNV
USNH
USNM
USOR
USVT
USWI
VNZL

COUNTRY NAME

Australia, New South Wales
Australia, Queensland
Australia, Tasmania
Australia, Western Australia
Burma
Canada, British Columbia
Canada, Manitoba
Canada, New Brunswick
Canada, Newfoundland
Canada, Nova Scotia
Canada, Northwest Territory
Canada, Ontario
Canada, Quebec
Canada, Saskatchewan
Cyprus
Fiji
Finland
France
Great Britain
Guatamala
Iran
Ireland
Japan
Norway
Oman
Pakistan
Philippines
Portugal
Saudi Arabia
Spain
Sweden
Turkey
U.S. Alaska
U.S. Alabama
U.S. Arizona
U.S. California
U.S. Georgia
U.S. Maine
U.S. Massachusetts
U.S. Nevada
U.S. New Hampshire
U.S. New Mexico
U.S. Oregon
U.S. Vermont
U.S. Wisconsin
Venezuela
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